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Use of a Rugby Helmet Brace for Postoperative Treatment of Muscular Torticollis
1 Its etiology is unclear but is believed to include factors such as birth trauma, ischemia, venous occlusion, 2 intrauterine malposition, heredity, 3 and compartment syndrome. 4 It has been reported that spontaneous resolution of congenital muscular torticollis can be expected to occur 5 and nonoperative measures may give a good result, 6 ,7 but in not negligible cases, surgery is required.
The postoperative management of congenital muscular torticollis has consisted of retention in the correct position by means of immobilization in a plaster cast, brace, or dressing. It has been reported that postoperative immobilization is unnecessary if physiotherapy is used 8 ; however, affected children tend to return to the tilted position after surgery out of pain or habit. If the neck returns to this tilted position, this causes a scar to form on the contracted sternocleidomastoid muscle that may cause recurrence, meaning that retention in the correct position is required. 9 Numerous reports have described the postoperative management of congenital muscular torticollis by means of braces [9] [10] [11] [12] [13] [14] or plaster cast immobilization 5, [15] [16] [17] ; however, no published studies have investigated other effective postoperative management strategies. Until 1992, some patients required further surgery and developed complications when being treated using the standard procedures. In 1992, we produced a rugby helmet brace (Figure 1 ), which enabled patients to perform postoperative exercise effectively. We have been using the rugby helmet brace during the early postoperative period for congenital muscular torticollis. We compared the clinical results achieved by this method and the occurrence of complications with those obtained using the previous methods of postoperative management, which were used between 1982 and 1992 at our institution and associated facilities.
MATERIALS AND METHODS
The study group comprised 37 patients with congenital muscular torticollis who underwent surgical treatment between 1982 and 2010. Twenty-three boys and 14 girls had an average age of 5.1 years at surgery (range, 1.2-12.8 years). The surgical method used was caudal partial resection of the sternocleidomastoid muscle for 25 children aged younger than 6 years and cranial tenotomy of the sternocleidomastoid muscle for 12 children aged 6 years or older. Indications for surgery included patients aged 1 year or older with classic torticollis, restricted range of motion (ROM) of the cervical spine (lateral fl exion/rotation), abnormalities of the sternocleidomastoid muscle, and 2-dimensional scoliosis.
The patients were divided into 2 groups in which the clinical results and complications were compared: group A, patients treated between 1982 and 1992 who were slightly immobilized by means of a dressing or cervical collar or who were tightly immobilized in a plaster cast; and group B, patients treated after 1992 for whom the rugby helmet brace was used. Prior to 1992, postoperative management consisted of either immobilization or plaster cast immobilization (group A), depending on the patient's age and the degree of contracture. Since 1992, we have been fi tting the rugby helmet braces for postoperative management (group B).
Group A included 19 patients with an average age of 5.4 years (range, 1.2-12.8 years). Postoperatively, they used a dressing or cervical collar for approximately 1 to 2 weeks or a plaster cast for an average of 3.2 weeks before being allowed to move and start postoperative exercises. The average duration of postoperative follow-up was 65.3 months (range, 14-154 months). For patients in group B, the rugby helmet brace was made preoperatively, and the patient practiced autokinetic exercises toward the correct position preoperatively while wearing the brace. The brace was fi tted between 1 and 3 days postoperatively. Group B included 18 patients with an average age of 5.1 years (range, 1.8-9.2 years) who wore the brace for an average of 6.4 weeks (range, 4-9 weeks) and underwent physiotherapy starting immediately after the brace was fi tted. The average postoperative observation period was 45 months (range, 14-111 months).
The clinical results were evaluated using Canale's criteria 6 and were categorized into functional and cosmetic results. The overall evaluation was good if both functional and cosmetic results were satisfactory, fair if either was unsatisfactory, and poor if both were 
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unsatisfactory. The ROM in terms of rotation and lateral fl exion of the cervical spine was measured preoperatively and at fi nal follow-up. Mann-Whitney U test was used to compare the 2 groups, with PϽ.05 regarded as signifi cant.
RESULTS
In group A, the results were good in 12 patients, fair in 4, and poor in 3, whereas all 18 patients in group B had good results (Table 1 ). There was a statistically signifi cant difference between group A and group B in terms of the results. Regarding complications, 2 patients in group A required further surgery, and complications were observed in 5, consisting of generalized pruritus in 4 patients, alopecia areata in 1, headache in 1, and insomnia and mild impairment of food intake in 1. In group B, alopecia areata was observed in 1 patient. No patient refused to wear the rugby helmet brace (Table 2) .
A 9-year-old boy in group B had been delivered in breech presentation, and torticollis and a right cervical mass were observed from birth. At the age of 8 years, a postural abnormality was identifi ed during a school health check, and he was examined by a local doctor, who identifi ed torticollis. He was referred to our hospital for treatment and admitted for surgery at the age of 9 years.
Torticollis, tension of the sternocleidomastoid muscle, and thickening and tightening of the sternocleidomastoid muscle were present. The preoperative ROM of the cervical spine was right lateral fl exion of 50Њ, left lateral fl exion of Caudal partial resection of the sternocleidomastoid muscle and cranial tenotomy of the sternocleidomastoid muscle were performed. The rugby helmet brace was worn from the day following surgery, and overcorrecting exercises using active motion were started while the patient was wearing the brace during the day. The patient was able to take a bath while not wearing the brace. The brace was removed 6 weeks postoperatively.
At 2 years postoperatively, the patient's ROM had improved to give a right lateral fl exion of 45Њ, left lateral fl exion of 45Њ, right rotation of 70Њ, and left rotation of 70Њ, with an acromion-mentum distance in the right rotated position of 0 mm and a left acromion-mentum distance of 0 mm. His right eye-mouth distance was 73 mm and his left eye-mouth distance was 76 mm, which was a slight improvement ( Figure   3 ). Canale's criteria were satisfactory for both functional and cosmetic results, for an overall good evaluation.
DISCUSSION
The current surgical treatments for congenital muscular torticollis include open tenotomy of the sternocleidomastoid muscle and unipolar or bipolar release of the sternocleidomastoid muscle. We performed a caudal partial resection of the sternocleidomastoid muscle, and additionally performed cranial tenotomy of the sternocleidomastoid muscle in children aged 6 years or older because of a severe restriction in ROM. In recent years, other institutions have also reported performing cranial tenotomy of the sternocleidomastoid muscle or caudal partial resection of the sternocleidomastoid muscle. 6, 8, 10, [15] [16] [17] [18] Some reports have indicated that when caudal partial resection of the sternocleidomastoid muscle is performed, good postoperative results can be obtained if deep soft tissues, such as the deep cervical fascia and platysma, are also fully dissociated, in addition to partial resection of the muscle. 13, 14 We have already begun performing such deep soft tissues dissociation since 1982.
The method used for postoperative management is also important. Numerous reports have addressed the postoperative management of congenital muscular torticollis. Plaster immobilization has been effective for older children. 16 Making a plaster immobilization of the overcorrected position is diffi cult. Moreover, plaster casts are both physically and mentally uncomfortable for patients, and in many cases, they result in complications such as nausea, vomiting, hair loss, and discomfort. 9 Before 1992, we had observed many of these complications using the previous methods of postoperative management.
In our department, we previously implemented postoperative management consisting of no treatment or collar immobilization for children aged 1 to 2 years, and plaster immobilization or collar immobilization in the correct position for patients aged 3 years or older. Coventry and 2A  2B  2C  2D  2E   3E  3D  3C  3B  3A habit; and (4) temporary interference with binocular vision after correction of the torticollis position because of adaptation of the eyes to the tilted position of the head. Previous studies have reported the use of braces to correct the habitual tilted position, but some of them were bulky, and as far as we could discover from an extensive search of the literature, in no other case could physiotherapy be carried out while the brace was being worn. To overcome these problems, particularly numbers 2 through 4 above, we produced the rugby helmet brace, which was comfortable for patients to wear and allowed them to effectively carry out physiotherapy while the brace was being worn.
The brace consists of a hard hat ( Figure 1A ) that holds the head in place and a harness ( Figure 1B ) that crosses over the back to fi x the body position. An intermediate position can easily be secured by pulling on the head, which is immobilized by the hard hat, with a harness fi xed to the body by 3 belts. Rotation can be corrected by an anterior or posterior belt ( Figure 1C ), while bending can be corrected by a side belt ( Figure 1D ). The brace is comfortable for the patients, as it is easy to put on and take off and can be removed at home when taking a bath. Its purpose is to maintain an intermediate position rather than overcorrection.
In our patients, autokinetic exercises practiced in the correct position included fl exion exercises, consisting of bringing the ear on the unaffected side close to the shoulder on that side, and backward rotation exercises, consisting of placing the lower jaw on the shoulder of the affected side (Figure 4 ). Because the 3 belts that kept the neck in the correct position could become loose during exercise, it was unnecessary to remove the rugby helmet brace. In practice, the patients' compliance was good when the brace was put on, and there were no cases of refusal. Since the clinical results were signifi cantly improved, we intend to continue using this brace in the future for the postoperative management of congenital muscular torticollis.
The clinical results were good in all patients treated using the rugby helmet braces, and complications were few. These braces provide a useful option for the postoperative management of congenital muscular torticollis.
